< phi-t >_{Teacher®}

NeuroBayes

Training iteration

50 100 150 200 250 arb. units

-0.5

-0.4

-0.3

-0.2

-0.1

0 Error

Training iteration

50 100 150 200 250 arb. units

-0.5

-0.4

-0.3

-0.2

-0.1

0 Error Testsample

Training iteration

50 100 150 200 250 arb. units

0

0.002

0.004

0.006

0.008

0.01

regularisation param. * weights

Training iteration

50 100 150 200 250 arb. units

-0.5

-0.4

-0.3

-0.2

-0.1

0 Err-Weight Learnsample

< phi-t >_{Teacher®}

NeuroBayes

Network output

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1 events

0 200 400 600 800 1000

1200

1400

1600

1800

2000

2200 Output Node 1

Network output

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1 purity

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

< phi-t >_{Teacher®}

NeuroBayes

signal efficiency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

signal purity

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

efficiency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

signal efficiency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 Gini index = 31.6%, max possible = 36.8%

< phi-t >_{Teacher®}

NeuroBayes

-1

-0.8

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

1

1 2 3 4 5 6 7 8 9 10 11 12 13 14

14 13 12 11 10 9 8 7 6 5 4 3 2 1 correlation matrix of input variables

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 350 400 input node 2

flat

47.175

63.826

67.416

69.409

71.236

72.59

73.957

75.449

76.779

78.009

79.323

80.837

82.413

84.11

86.295

88.481

91.812

94.864

98.225

101.08

104.19

107.18

109.77

112.37

115.03

118.04

120.73

123.18

125.9

128.43

130.89

133.34

135.99

138.68

141.42

144.09

146.89

150.07

153.48

156.97

161.5

166.12

171.13

177.13

183.7

192.08

201.46

213.59

232.83

263.3

782.08

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0 0.2 0.4 0.6 0.8 1

purity

-3 -2 -1 0 1 2 3

events

0 100 200 300 400 500 600 700 800

final

signal efficiency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 signal purity

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 350 input node 3

flat

20.001

20.574

21.052

21.481

21.94

22.335

22.705

23.165

23.539

23.879

24.348

24.752

25.178

25.589

25.988

26.384

26.818

27.353

27.786

28.231

28.792

29.273

29.829

30.341

30.85

31.422

31.991

32.514

33.088

33.714

34.279

34.921

35.52

36.228

36.845

37.532

38.254

39.004

39.685

40.445

41.228

42.249

43.217

44.497

46.007

47.763

49.715

52.364

56.277

64.038

228.39

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0 0.2 0.4 0.6 0.8 1

purity

-3 -2 -1 0 1 2 3

events

0 100 200 300 400 500 600 700

final

signal efficiency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 signal purity

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 350 400 input node 4

flat

10 10.207

10.529

10.774

11.029

11.316

11.579

11.907

12.207

12.475

12.794

13.128

13.483

13.886

14.165

14.556

14.943

15.379

15.767

16.208

16.639

17.111

17.57

18.044

18.516

18.97

19.441

20.003

20.438

20.935

21.436

21.95

22.425

22.99

23.595

24.171

24.804

25.489

26.1

26.745

27.482

28.224

28.982

29.811

30.713

31.682

32.839

34.377

36.46

40.581

70.937

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0 0.2 0.4 0.6 0.8 1

purity

-3 -2 -1 0 1 2 3

events

0 100 200 300 400 500 600 700

final

signal efficiency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 signal purity

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 350 input node 5

flat

1.0466

2.6487

3.0954

3.5124

3.8041

4.1326

4.3896

4.5966

4.7735

4.9799

5.1295

5.2568

5.3555

5.4582

5.5572

5.6665

5.7623

5.8484

5.9321

6.0166

6.0923

6.1774

6.2633

6.3461

6.4311

6.5218

6.6234

6.7026

6.7891

6.8691

6.958

7.0525

7.163

7.2691

7.3732

7.4845

7.6109

7.7232

7.8508

7.9716

8.1064

8.2355

8.3802

8.5289

8.68

8.8421

9.052

9.3322

9.7299

10.454

20.716

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1

purity

-3 -2 -1 0 1 2 3

events

0 100 200 300 400 500 600

final

signal efficiency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 signal purity

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 350 400 input node 6

flat

15 18.911

22.779

25.877

27.969

29.709

31.216

32.522

33.347

34.153

34.909

35.655

36.361

37.11

37.74

38.506

39.226

39.95

40.559

41.467

42.469

43.381

44.348

45.345

46.588

47.797

49.168

50.547

51.858

53.19

54.618

55.975

57.375

58.766

60.255

61.646

63.027

64.579

65.898

67.359

68.746

70.282

71.87

73.672

75.68

78.133

81.345

85.479

92.489

104.26

232.88

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1

purity

-3 -2 -1 0 1 2 3

events

0 100 200 300 400 500 600 700

final

signal efficiency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 signal purity

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 350 400 input node 7

flat

30.148

33.332

34.587

35.561

36.279

37.076

37.743

38.335

38.952

39.509

40.169

40.985

41.821

42.8

44.091

45.39

47.171

49.067

50.923

52.737

54.47

56.068

57.655

59.448

60.975

62.575

64.116

65.543

67.094

68.694

70.444

72.176

74.019

75.909

78.147

80.886

83.76

86.616

89.955

93.14

96.192

100.16

104.33

109.25

115.36

122.55

130.72

141.97

158.82

185.68

458.64

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0 0.2 0.4 0.6 0.8 1

purity

-3 -2 -1 0 1 2 3

events

0 100 200 300 400 500 600 700

final

signal efficiency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 signal purity

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 350 input node 8

flat

1.1999

25.232

30.41

32.219

33.331

34.164

34.945

35.61

36.199

36.782

37.36

37.953

38.512

38.972

39.508

40.143

40.722

41.457

42.269

43.154

44.141

45.08

46.329

47.482

48.702

49.927

51.068

52.352

53.607

54.843

55.99

57.252

58.494

59.675

60.877

62.089

63.349

64.566

65.811

67.176

68.652

70.064

71.527

73.288

75.387

78.174

81.572

86.519

93.392

104.91

326.87

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1

purity

-3 -2 -1 0 1 2 3

events

0 100 200 300 400 500 600 700

final

signal efficiency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 signal purity

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 350 400 input node 9

flat

47.175

62.616

66.144

68.401

69.893

71.534

72.877

74.008

75.261

76.452

77.428

78.697

79.774

81.259

82.52

83.851

85.488

86.978

88.746

91.042

93.23

95.39

98.041

100.43

102.92

105.34

107.54

109.75

112.02

114.25

116.34

118.66

120.9

122.84

124.89

126.97

128.87

130.81

132.74

134.64

136.64

138.72

140.96

143.06

145.41

147.9

150.97

154.8

160.78

172.64

424.39

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0 0.2 0.4 0.6 0.8 1

purity

-3 -2 -1 0 1 2 3

events

0 100 200 300 400 500 600 700 800

final

signal efficiency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 signal purity

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 350 input node 10

flat

0.0060238

1.2859

1.6722

1.897

2.0559

2.1885

2.2903

2.372

2.4466

2.5098

2.5632

2.6109

2.6563

2.6981

2.7381

2.7721

2.8029

2.8251

2.849

2.8713

2.8942

2.9129

2.9328

2.9469

2.9616

2.9732

2.9834

2.9929

3.0041

3.0135

3.0221

3.0307

3.0381

3.0452

3.0526

3.0602

3.0676

3.074

3.0801

3.0855

3.0911

3.0968

3.1018

3.1069

3.1122

3.1173

3.1225

3.1277

3.132

3.1369

3.1416

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0 0.2 0.4 0.6 0.8 1

purity

-3 -2 -1 0 1 2 3

events

0 100 200 300 400 500 600

final

signal efficiency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 signal purity

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 input node 11

flat

3.2425e-05

0.01142

0.021426

0.033182

0.048022

0.062387

0.076406

0.089995

0.10269

0.11544

0.12952

0.14076

0.15348

0.16537

0.17679

0.1863

0.19607

0.20516

0.21428

0.22393

0.23095

0.24082

0.25207

0.26119

0.27079

0.27978

0.28987

0.29932

0.31146

0.32073

0.33046

0.34088

0.35289

0.36349

0.376

0.39053

0.40315

0.4176

0.43104

0.44578

0.46188

0.47814

0.49645

0.51646

0.54289

0.56807

0.5956

0.6313

0.67911

0.76961

1.1137

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

purity

-3 -2 -1 0 1 2 3

events

0 100 200 300 400 500 600 700

final

signal efficiency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 signal purity

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 input node 12

flat

0.2 0.21444

0.2275

0.23798

0.24952

0.26007

0.27082

0.28086

0.2914

0.30243

0.31278

0.32254

0.33266

0.34364

0.35258

0.36273

0.37156

0.38062

0.38965

0.39837

0.40694

0.41561

0.4244

0.43161

0.43943

0.44732

0.45578

0.46491

0.47327

0.48141

0.48948

0.49813

0.50896

0.51741

0.52879

0.54034

0.55319

0.56522

0.57949

0.59036

0.60599

0.6213

0.63661

0.6532

0.67405

0.70008

0.73114

0.76208

0.80634

0.86753

1.1354

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

purity

-3 -2 -1 0 1 2 3

events

0 100 200 300 400 500 600 700

final

signal efficiency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 signal purity

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 350 input node 13

flat

20.026

21.845

23.097

23.906

24.624

25.402

26.044

26.782

27.514

28.067

28.78

29.462

30.101

30.645

31.089

31.655

32.188

32.838

33.356

34.067

34.728

35.405

36.018

36.648

37.296

38.001

38.693

39.447

40.158

40.791

41.557

42.288

43.019

43.792

44.598

45.518

46.497

47.634

48.759

49.91

51.231

52.765

54.424

56.312

58.359

61.066

64.259

69.007

75.091

85.353

232.72

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

purity

-3 -2 -1 0 1 2 3

events

0 100 200 300 400 500 600 700

final

signal efficiency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 signal purity

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

0 0.2 0.4 0.6 0.8 1

events

0 50 100 150 200 250 300 350 input node 14

flat

10.003

10.964

11.665

12.367

12.929

13.389

13.881

14.274

14.78

15.252

15.755

16.254

16.787

17.291

17.801

18.364

18.918

19.336

19.932

20.446

20.975

21.53

22.084

22.661

23.192

23.663

24.165

24.722

25.395

26.003

26.532

27.077

27.733

28.325

29.059

29.714

30.406

31.143

31.883

32.766

33.709

34.646

35.554

36.648

37.96

39.616

41.663

44.067

47.308

53.641

115.52

bin n.

0 0.2 0.4 0.6 0.8 1

purity

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

purity

-3 -2 -1 0 1 2 3

events

0 100 200 300 400 500 600 700

final

signal efficiency

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 signal purity

0.2 0.4 0.6 0.8 1

separation

< phi-t >_{Teacher®}

NeuroBayes

1

2

3

4

5

6

7

8

9

10

11

12 input layer hidden layer

1

output layer